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'6 ABSTMCT 

This report  presents the r e su l t s  of acoustic t e s t ing  conducted on the E. I. 
Du Pont De Nemaurs and Company Explosive Release P a r t  Number X-696. 
was conducted t o  determine whether the explosive release could withstand the 
acoustic levels  for  Launch Complex 34 and Launch Complex 37 without detonating 
and with no degradation of performance. The acoustic leve ls  t o  which the  
explosive release was subjected were taken from the "Acoustic and Vibration 
mvironment and Test Specification Levels c$1 ound Support Equipment Launch 
Complex 39" manual number SP-4-38-D, Revised July 27, 1964, fo r  zone 1.1.2 
during l i f t -o f f .  The resu l t s  of t h i s  test  show t h a t  t he  Ekplosive Release P a r t  
Number X-696 will withstand the acoustic levels  with no f a i lu re s  or degradation 
of performance. 

The test 
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FOREWCiRD 

This document has been prepared fo r  t he  National Aeronautics and Space 
Administration, Kennedy Space Center , Launch Support Equipment lhgineering 
Division , Systems Support Branch. 

The test  was ccnducted i n  accordance with Test Plan CCSD-FO-1060-U, Phase D 
of contract NASS-4016, KSC Modification 1, Task 15, Test Change Pruposal 
0005. The t e s t  was performed a t  Wyle Laboratories, Huntsville, Alabama, 
witnessed by Chrysler Corporation, Space Division, Florida Operations. 
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COMPONENT CHECK LIST 
FOR 

EXPLOSIVE CHARGE 

MANUFACTURER: E. I. DuPont DeNemours & Company, Inc. 
Wilmington, Delaware 

MANUFACTURERfS PART NUMBER: X-696 

1 TEST AGENCY: Wyle Laboratories, Huntsville, Alabama 

CCNTRACTING AGENCY: Chrysler Corporation, Space Division 
Florida m e r  at  i on s 

AUTHORIZING AGENCY: NASA/KSC, MH-2 

I. FUNCTIONAL RE&IUIREMENTS 

A. No Fire Current: 1 Ampere minimum 

B. No Fire Power: 1 Watt minimum 

C. Functioning Time: Less than 15 milliseconds when subjected t o  10 
amperes f i r i n g  current. 

11. A. Shorting B a r :  Alumirnun 

B. Insulated Plast ic  Body: 1AlathonIf 20 or 38 

C. Metal P a r t s :  Nut, bol t ,  and special  s lo t ted  nut of Non CRES. Hex Bar t o  
specification 8630 MILS-6050 OPT. 
and a l l  machined surfaces cadmium plated per QC-P-416 Type I, 
Class 11. 

4130 MIL-S-6758 (ASG), 

-I 
I 

The bol t  is a 7/8ff-llrUNF -3A per specification 
M'lLS-77L2. 

D. Leg Wires (Ekplosive Charge): Nylon insulated, one blue and one yellow, 
22 gage (AWG) tinned copper wire. 

Spl i t  rubber plug assembly secured t o  
l eg  wires having a welded bridge wire covered with Special 
DuPont Bead m i x  (proprietary). 

E. Rubber Plug (Explosive Charge): 

F. Crimps (Explosive Charge): Completely around she l l .  

G. Shell  (Explosive Charge) : C m e r c i a l  bronze. 

H. Base Charge : b. 5 grains RDX (Cyclo-trimethylene-trinitramine) 

J. Primr Charge: 4 grains lead azide 

111. ELECTRICAL CHARACTERISTICS 

A.  Resistance: 0.29S.07 ohm plus a032 ohm f o r  each double foot of l eg  
wire. 

v i i i  



Tv. LOCATION AND USE 

The explosive release is  t o  be used on the holddown arm system on LC-34 
and LC-37 WE. 
with the primary pneumatic release subsystem. 

The explosive release is a bachp or redundant release i n  series 
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SECTION I 

INTRODUCTION 

1.1 SCOPE - 
1.1.1 This report presents the resul ts  of tests performed t o  determine i f  the  

explosive release, manufactured by E. I. DuPont DeNemours and Company 
par t  number X-696, meets the operational requirements during and a f t e r  
subjection t o  an acoustic environment such as  w i l l  be encountered a t  
John F. Kennedy Space Center Launch Complexes 34 and 37. 
tes t  leve l  was selected after an analysis of available data,  recorded on 
LC-34 and LC-37 during previuus launches. 

The acoustic 

1.1.2 Ten explosive releases were selected as a sample l o t  and subjected t o  the 
acoustical  test  a s  specified i n  t h i s  report .  
performed i n  a 50 cycle exponetial horn driven by an a i r  modulator. 

The acoustic tests were 

1 .2  ITEM DESCRIF'TION AND USE 

1.2.1 The explosive release is  constructed of f ive  basic par ts :  
bar placed across the  terminals of the device during shipment and handling. 
This bar is  removed a t  t h e  t ime of installation; (2) An insulated p l a s t i c  
body through which the  l e g  wires a re  drawn for attachment t o  the terminals. 
This p las t ic  body is  attached t o  the bol t  by a SAE thread 1/2" -20 nut; 
(3) A ?/8lI-WUNF-3A bol t  which has been hollcwed oat t o  receive the  
explosive charge; (4) An explosive charge, DuPont P/N X-692, which is  
inserted i n t o  the bol t .  
a current i n  excess of 3.6 amperes; 
the  7/8f'-l4U" bol t  i s  threaded, 
the  bol t )  causes the s lo t ted  nut t o  s p l i t  open a t  t h e  s lo t .  

(1) A shorting 

Th i s  charge is  detonated by the application of 
( 5 )  A special  slcrtted nut i n t o  which 

Detonation of the  explosive charge (inside 

1.2.2 An Explosive Release i s  t o  be used i n  each of t he  eig3-b holddown arm release 
assemblies on Launch Camplexes 34 and 37. 
a redundant (backup) mode t o  the primary pneumatic release. 
separation f a i l  t o  occur within the  required t i m e  a current of 10 amperes 
w i l l  be applied t o  the  explosive charge. 
charge will cause the special  s lot ted nut t o  s p l i t  releasing an eye bolt  
and assuring separation. 

Its function i s  t o  serve a s  
Should p s m a t i c  

Detonation of the explosive 

1.3 REFERENCE DOCUMENTS 

1.3.1 

1.3.2 

1.3.3 

1.3.4 

Test Plan, CCSD-FO-1060-1 S, Phase D. 

Nanufacturerfs Drawing NO. 793 (for DuPont 7/8 inch diameter explosive 
release (X-696), No. 794 (Shorting Bar), No. 322D (insulated Plast ic  B d y ) ,  
No. 3278 (Metal Pmts f o r  7/8 inch DuPont Explosive.Release), No. 788' 
(DuPont X-692 One-Amp, One-Watt No-Fire E. B. Cap). 

KSC-STD-164 (D), Standard Environment Test Methods f o r  Ground Support 
Equipment Instal la t ions a t  Cabe Kennedy, September 17,  1964. 

SP-4-38-D, Acoustic and Vibration Environments and Test @ecification 
Level Ground Support Equipment Launch Complex 39, Revised July 2'(, 1964. 



1.3.5 KSC-STD-l28-(D), Standard Test Reports, Preparation of, June 5 ,  1965. 

1-2 



SECTION I1 

RECEIVING INSPECTION 

2.1 TEST REQUIREMENTS 

2.1.1 This t e s t  was performed t o  verify that t h e  test  specimens m e t  the  v isua l  
and dimensional requirements of a l l  applicable manufacturer s drawings 
and specifications. 
determination of the  resistance of t h e  explosive charge. 

The inspection a l so  included making an accurate 

2.2 TEST PROCEDURE 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

The equipment used t o  perform the  receiving inspection is l i s t e d  i n  
Table 2-1. 

The tes t  specimens were numbered 79 through 90 f o r  ident i f icat ion,  with 
the exception of the special  s lot ted nuts, which were not seperately 
ident i f ied because of t he i r  similarity. Also, only two s lot ted nuts 
were used for  the  remainder of t he  t e s t s .  
for  tes t ing  tan specimens, twelve were made available. 

Although the Test P l a n  called 

Avisual inspection of t he  test  specimens was made t o  determine t h a t  they 
w e r e  in good physical condition. 

The specimens were dimensionally checked t o  determine tha t  the  external 
dimensions were i n  conformance with the manufacturer's drawings. 
dimensional drawing of the  specimens (as per manufacturerfs drawings) is  
shown i n  Figure 2-1, 

A 

The e l ec t r i ca l  resistance of each explosive charge was measured and recorded. 

Safe handling procedures were observed throughout t h i s  test. 

2.3 TEST RESULTS 

2.3.1 A l l  specimens appeared t o  be i n  good physical condition. 

2.3.2 The dimensions of the  7/811-14UNF bolt  and insulated p las t ic  body a re  
shown i n  Table 2-2. 
drawing of the  special  s lot ted nut, but outside dimensional measurements 
were made and these are recorded i n  Table 2-3. 

The manufacturer did not supply a dimensional 

2.3.3 The e l ec t r i ca l  resistance of each explosive charge isrecorded i n  
Table 2-h. 
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ITEN 
NO. 

2-2 

T m L E  2-1 Receiving Inspection Equipment List 

NOMENCLATURE 

Outside 
Calipers 

Scale 

D-C 
Micromultimeter 

MANUFACTURER 

vnanics 
[n s trumen ts 

MODEL 
PART NO. 

SERIAL 
NO. 

YA 

'/A 

132-0068 

0.001 Accuracy 

0.01 A c c u r a c y  

1 10-4 V o l t s  
1 10+3 volts 
Range 

8-23-66 
C a l i b r a t e d  
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TABLE 2-3 Dimensions - Special Slotted Nut 

LENGTH D I A .  HEX ACROSS FLATS 

1.375!! 

1.375" 

1.375Il 

1.375" 

1.370" 

1. 375Il 

1.370" 

1.370" 

1.375" 

1.375" 

1.370" 

1.370" 

SLOT WIDTH 

.90 

.90 

.90 

95 

95 

. loo 

.loo 

.loo 

.loo 

* 95 

. loo 

. loo 

TABLE 2-4 Resistance Measurements Prior t o  Acoustic Tests 
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SZTION I11 

ACOUSTICS 

3.1 PURPOSE 

3.1.1 This t e s t  was performed t o  determine i f  the explosive charge (DuPont 
P/N X-692, par t  of explosive release, IhPont P/N X-696), when subjected 
t o  an acoustical  environment as an assembly, i s  adversely affected. 

3.2 REQUIREMENTS 

3.2.1 The t e s t  was,.conducted i n  accordance with KSC-STD-164 (D) ,  Section 9 ,  
Test Procedure I1 (Progressive Wave), using an acoustic t e s t  spectrum 
l eve l  as defined in SP-4-28-D (Revised July 27, 1964), for  zone 1 .1 .2  
for  l i f t -o f f  levels .  Exceptions t o  these requirements were allowed, 
and are noted i n  the procedure, t o  accummodate the  t e s t  equipment and 
t o  bring the t e s t  more i n  line with r e a l i s t i c  parameters ( i ,e.  KSC-STD- 
164 (D) c a l l s  for  an  exposure t i m e  of 15 minutes, t h i s  was reduced t o  3 
t o  5 minutes for  t h i s  t e s t ) ,  
was  monitored continueously during exposure t o  acoustics. 

EZLectrical continuity of the  specimens 

3.3 TEST CONDITIONS 

3.3.1 The acoustic environment used for the tests comprised a progressive 
wave, broad band random n ise with an overall  Sound Pressure Level of 
178 db (re. 0002 dynes/cm 
Figure 3-1. 
t o  be matched as closely as possible. 

8 See Table 3-2) and a spectmun as  shown i n  
Also shown i n  Figure 3 - l i s  the required spectrum which was 

3.3.2 As w i l l  be noted in Figure 3-1, the  lower frequency levels  could not be 
matched due t o  equipment l imitations,  
dimensions with the acoustic wave lengths involved a t  these luw frequencies 
indicate that t h i s  response fall-off was unimportant. 

However, camparison of the  specimen 

3.3.3 These t e s t s  were conducted out-of-doors. The sky was overcast du r ing the  
en t i r e  time of t e s t ing  with sporadic r a in fa l l ,  heavy a t  times. 
temperature varied from the  mid-fifties t o  the  low sixties. 

The 

3.4 PROCEDURE 

3.4.1 The equipment used during t h i s  tes t  i s  l is ted i n  Table 3-1. 

3.4.2 A blanking plug (machined bolt ,  see Figure 3-2) was  inserted i n t o  the  
special  s lo t ted  nut and torqued t o  25 ft .- lbs.  
actual  ins ta l led  conditions as nearly as  possible. 

This was t o  simulate 

3.4.3 The blanking plug and special  s lo t ted  nut was  mounted on an e l a s t i c  cord 
and stretched across the diameter of a 50 cycle exponential horn ('See 
Figure 3-4) a t  a point where the required Sound Pressure Level could be 
achieved. inches (see Figures 
3-3, 3-4 and 3-5). 
t ha t  t o  put more than one specimen i n t o  the  available space would have an 
adverse effect  upon the  overall Sound Pressure Level and make it more 
d i f f i c u l t  t o  achieve the desired test  spectrum. 

A t  t h i s  point the horn diameter was  n i n e  
Only one specimen a t  a time was  mounted as it was f e l t  



3.4.4 

3.4.5 

3.4.6 

3.4.7 

3.4.8 

A microphone was ins ta l led  i n  the t e s t  area adjacent t o  the specimen 
(See Figures 3-3 and 3-5). 

The b o l t  containing the explosive charge was inserted i n t o  the special  
s lo t ted  n u t  and th i s  assembly was then oriented i n  i t s  proper axis (See 
sCep 3.4.8 below). 

The explosive release assanbly was then cmnected t o  the c i r c u i t  shown 
in Figure 3-2 f o r  monitoring of continuity. 

An acoustic t e s t  run was made for  approximately four minutes duration, 
during which three complete one-third octave band analyses were made 
of the acoustic data. 
Figure 3-6. 

Steps 3.4.1 through 3.4.7 were repeated for  each of the ten specimens. 
Five of the specimens were mounted along the  axis of the horn and f ive  
of the specimens were mounted across the horn diameter (See s tep 3.4.5). 

A sample of t h i s  acoustic data i s  show i n  

3.5 RESULTS 

3.5.1 No damage t o  the specimens was observed as a r e su l t  of acoustic tes t ing .  

3.5.2 No specimens were caused t o  detonate as a r e su l t  of exposure t o  the 
acoustic environment. 

3.5.3 No interruption of e l ec t r i ca l  continuity was  observed dur ing  exposure t o  
the acoustic environment. 

3.5.4 A typical  one-third octave band analysis of the sound f i e l d  measured 
by the microphone during the t e s t s  i s  shown i n  Figure 3-6. 

3.5.5 Proper safe handling techniques were observed throughout t h i s  t e s t .  
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TABLE 3-1 Acoustic Test Quipment List 

ITEM 
NO. 

1 

2 & 3  

4 

5 
6 

7 

8 

9 

10 

11 

1 2  

13 

NOMENCLATITRF: 

Battery 

Resistor 
(2 required) 

Snap Action 
Switch 

Resistor 

Visicorder 

Ammeter 

Microphone 

Calibrator 

Audio Frequenq 
Spectrometer 

Level Recorder 

Vacuum Tube 
Voltmeter 

MANUFACTURER 

Micro-Switch 

N/A 

Hon eywell 

Weston 

Photocon 

Photocon 

B and K 

B and K 

B a l l a n  t i n  e 

Photo con 

-~ ~~ 

MODEL 
PARI! NO. 

N/A 

N/A 

N/A 

N/A 

1012 

931 

524 

PC120 

2112 

2 305 

320 

~ ~ 6 0 5 ’  

SERIAL 
NO . 

2L V o l t s  

1 ohm 100 watts 

Heavy duty 
15 ampere rat ing 

47 ohm 50 watts 

Calibrated 
6-3-66 

Range 0-10 amperes 
Calibrated 
10-18-66 

Range 200 db 

Range 170 db 
Calibrated 
9-3-66 

Range 
-60 to +50 db 

10-17 -66 
Calibrated 

Range 50 db 
Calibrated 
10- 17 -66 

True RMS Range 

Calibrated 
-80 t o  +40 db 

8-12-66 

Range 0-15 KHZ 
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Table 3-2 

ACOUSTICAL SPECIFICATION 
ZOME 1.1.2 

HOLDDOWN AND LIFT-OFF PERIODS 
3 5  - 60 FT RADIUS 

0 14 E -T H I R D 0 C T AV E 
SOUND PRESSURE LEVEL - DB B A 11 D G E 0 Fi.9 ETRIC 

MEAN FREQUEkCY LlFT=OFF ICW 
5.0 
6.3 
8.0 
10.0 
12.5 
16 .O 

20.0 
25.0 
31.5 
40.0 
50.0 
63.0 

80.0 
100 . 0 
125.0 
160.0 
200 . 0 
250.0 

315.0 
400 . 0 
500.0 
630.0 
800 . 0 
1000 . 0 
1250.0 
1600 . 0 
2000.0 
2500 .O 
3150.0 
4000 . 0 
5000 . 0 
6300.0 
8000 . 0 
10000.0 

OVERALL SOUND 
PRESSURE LEVEL 

3-4 

163 .O 
163 . 5 
164.0 
164.5 
164.5 
165.0 

165.5 
166.0 
166.5 
166 . 5 
167.0 
167.5 

167.5 
167.5 
167.0 
166 . 5 
165.5 
164 . 0 
163 . 5 
161.0 
159 .O 
157.5 
156 . 0 
154.0 

152.5 
151.0 
149.0 
147 . 5 
146 . 0 
144 . 0 
142 . 5 
141 .O 
139.0 
137 . 5 

179.0 

~ 

HOLDDOWN 
134.5 
136.5 
138.5 
140 . 0 
141 . 5 
143 . 0 
144 . 5 
145 . 5 
146 . 5 
149 . 0 
149 . 5 
150 . 5 
152.0 
152 . 5 
152 . 5 
153.0 
154.0 

154.0 
154 . 0 
153.5 
153 .O 
152.5 
151.5 

147 5 

150 . 0 
149 . 0 
148.0 
146 . 5 
145.0 
143.5 

142.0 
140 . 5 
139.0 
137.0 

8 
' I  

1 
I 
1 
I 
8 
1 
I 
1 
8 
I 
B 
I 
8 
.I 
1 
8 

165.0 
REFERENCE PRESSURE 0 . 0 0 0 2  DYNES/C#  



FIGURE 3-1 RnQUEsTED AND APPROVED TEST SPECTFLA 

OCTAVE BAND CENTER FREQUENCIES 

16 31.5 63 125 250 500 1000 2000 4000 8000 

140} I + l l + l l + l l + l l + l l + l l + I  
I L IC1 IC1 1 4 - 1  1 + 1  I + I  1 + 1  1 4 - 1  

RE 
* I  I *  
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I 4  4 

ONE-THIRD OCTAVE BAND CENTER FREQUENCIES - Hz. 

---- Test Spectrum 

- Requested Test Spectrum. 
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I 
- 8  FIGIJRE 3-4 EXPLOSIVE RFLEPLSE MOUNTED ON EUSTIG CORD IN HORN 
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FIGURE 3-5 TEST SET-UP FOR ACOUSTIC TESTS ON EXPLOSIVE RELEASE 
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SECTION IV 

FINAL INSPECTION AND DETONATION 

4.1 PURPOSE 

4.1.1 The purpose of t h i s  t e s t  i s  t o  verify tha t  the  acoustic environment had no 
ef fec t  upon the in te rna l  characterist ics of the explosive charge and 
t h a t  the explosive release had suffered no degradation of performance which 
could be direct ly  related t o  the acoustically imposed environment. 

4.2 REQUIREMEXlTS 

4.2.1 The in te rna l  resistance of the  explosive charge was accurately determined 
and recorded for camparison with the  original resistance as measured during 
Receiving Inspection (See Table 2-4). 

Each specimen was t o  be detonated by applying approximately t e n  amperes 
of current t o  the explosive charge, The actual  current applied and the 
time-to-detonate was t o  be recorded. 
t h a t  time (From T-0) t ha t  current is applied u n t i l  continuity of t he  c i r cu i t  
i s  broken (indicating detonation). 
from a safe observation point, t ha t  detonation had actually occurred. 

4.2.2 

The time-to-detonate i s  defined as 

It was visual ly  and audibly determined, 

L.3 PROCEDURE - - -  

4.3.1 

4.3.2 

4.3.3 

4.3.4 

4.3.5 

4.3.6 

4.3.7 

4.3.8 

The equipment used for  t h i s  t e s t  is l i s t e d  in Table 4-1. 

Thelesistance of each explosive charge was measured and recorded. 

The bol t  with the explosive charge was placed a t  a remote location, away 
from operating personnel. 
see tha t  no personnel wandered in to  the  area and the area was properly 
roped off withslff ic ient  warning signs posted. The bol t  and explosive 
charge was covered t o  prcrtect against any f lying par t ic les .  

A safety off icer  was i n  constant attendance t o  

The explosive charge was connected t o  the  c i r cu i t  shown i n  Figure 3-2 
f o r  f i r ing .  

The recorder used t o  indicate the current and time-to-detonate was s ta r ted .  

Switch S-1 (Figure 3-2) was placed i n  the closed position t o  detonate the 
explosive charge. 

It was determined the  explosive charge had detonated both visual ly  and 
audibly. 
explosive charge) was removed from the c i rcu i t  and examined. 

The recorder was stopped and the bolt  (with the expended 

Specimens 89 and 90 were subjected t o  the above procedure, although 
these two specimens had no t  been subjected t o  the  acoustic environment, 
t o  check-out the circuitry,  and t o  make sure the  recorder would function 
properly. 



4.3.9 Steps 4.3.1 through 4.3.7 were repeated for  spechens 79 through 87. 

4.3.10 Steps 4.3.1 through 4.3.7 were repeated for  specimen 88 v i t h  the exception 
tha t  the  bolt  with the  explosive charge was threaded i n ~ o  a special  
s lo t ted  n u t  and the machined blanking plug was placed i n  the open end of 
the special  s l a t t ed  nut pr ior  t o  detonation. 

4.4 RESULTS 

4.4.1 

4.4.2 

4.4.3 

4.4.4 

4.4.5 

The measured resistances of the  twelve explosive charges is recorded 
in  Table 4-2. A camparison of these measured values wi th  the  i n i t i a l  
resistance values (see Table 2-4) w i l l  show the resistance 
twelve explosive charges t o  be s l igh t ly  l e s s  t h a n  the i n i t i a l  values. 
This occurred an specimens 89 and 90 which had n o t  been subjected t o  
the acoustic environment, The difference between the two tabulated read- 
ings for  each specimen is  due t o  the f a c t  that, a t  the  insistance of the  
safety officer present, the resistances subsequent t o  t h e  acoustic t e s t ing  
were measured a t  the end of a cable with the explosive charge placed i n  a 
safe  area. The i n i t i a l  resistance measurements were made using short  tes t  
leads wi th  no measurable resistance. 
measured a t  1.915 ohms and 1.935 ohms before and a f t e r  t he  bolt-plus-cable 
resistance were measured. 
of attachment made t o  the  bol t  terminals. 

values of a l l  

The res i s tance  of the cable w a s  

This variation appeared t o  be due t o  the  type 

A l l  of the bol ts ,  w i t h  explosive charges, were detonated successfully by 
the application of appraximately 9,8 amperes. The time-to-detonate each 
device occurred a t  s l i gh t ly  under 0.005 seconds. 
and times-to-detonate were recorded, the  Iscordings are available f rm 
the  tes t  agent upon request, 

The actual  currents applied 

Due t o  the fast rise and decay time of the  detonation current, it w a s  
found d i f f i cu l t  t o  obtain good t races  from the  Visicorder oscillograph, The 
oscillograph was therefore supplemented by a n  oscilloscope on Polaroid 
photography. A sample of a photographed oscilloscape t r ace  i s  Shown i n  
Figure 4-1. Each centimeter on the oscilloscope scale  i s  equivalent t o  
0.005 seconds. The osci l la t ions immediately follawing the current rise, 
shown on the t race,  are believed t o  be due t o  inductive loading of the  f i r i n g  
cable. 

Visual examination of t he  f i r i n g  area around specimens 79 through 87, 89 
and 90 showed small pieces of bronze shrapnel from the  explosive charge she l l ,  
Sections fram the lower portion of the  bol t s ,  the  metal between the  four 
holes in the bol t ,  were a l so  found t o  have been broken o f f  from the force 
of the explosion. 

Visual examination follawing the detonation of specimen 88 showed the 
special  slotted nut t o  be c q l e t e l y  broken i n t o  two halves, one break 
occurring a t  the slot and the other break almost exactly apposite. 
were indications of minute p5aticles of bronze. 
bolt  was found t o  be in tac t ,  no pieces were broken from the bol t  as i n  the 
previous cases, 
blanking plug as w e l l  as the bol t .  

There 
The lower portion of the 

There was evidence of thread damage t o  the machined 

4- 2 
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4.4.6 Theresults of this  t e s t  show the explosive release suffered no adverse 
e f fec ts  or degradation of performance after expasure t o  the acoustic 
environment, 
explosive force due t o  acoustic exposure. 

In  previous t e s t ing  none of t he  special  s lo t ted  nuts completely s p l f t ,  
1% shmld be pointed out, however, t h a t  i n  a l l  previous tests using the  
explosive release, whenever the^explosive charge had been detonated, the 
explosive release had been under a tension load, creating a dynamic 
s i tuat ion (reference Test Reports CCSD-FO-1060-3S, Phase B and Phase C ) ,  
I n  t h i s  test  the  explosive release was not i n t e n s i o n ,  although a 
blanking plug was threaded in to  the  open end of t he  special  s lo t ted  nut 
t o  more closely approximate actual ins ta l led  conditions. The condition 
here could be compared t o  a s t a t i c  s i tuat ion,  where instead of the plug being 
pulled free of the special  s lot ted nut due t o  a tension force 
be blown f ree  by the explosive force. 
f o r  gaseous build-up, caused by detonation of the  explosive charge, w i t h i n  
t h e  special  s lo t ted  nut, with t h e  resul t ing higher forces evidenced, 

The t e s t  resu l t s  indicate no detrimental e f fec ts  t o  t h e  

4.4.7 

it had t o  
This condition allowed more time 

L-3 
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TABU 4 - 1  F i n a l  Inspection and Detonation Equipment L i s t  

NOMENCLATURE 

3atterg 

iesistor 
[2 required) 

h a p  Action Switch 

Q s i s t o r  

Kisi corder 

Clmmeter 

D-C 
Micromultimeter 

4-L 

MANUFACTUmR 

!I/A 

N/A 

Ecro-Sritch 

N/A 

Honeywell 

Weston 

Dynamics 
Instruments 

MODEL 
PAFiT NO. 

SERIAL 
NO. REMARKS 

!4 Volts 

- ohm 100 watts 

Eeavy -duty 
-5 - Amperes 

J7 ohm 50 watts 

:alibrated 
5-3-66 

bnge 0-10 amperes 
; a l i b  rate d 
LO-18-66 

h g e  
t 10-4 V o l t s  
L 103 volts 
3-23-66 
>alibrated 



FIGURE 4-1 OSCILLOSCOPE TRACE OF F I R I N G  CURRENT 
SHCXnTING T IME-TO-DETONATE 

TABU 4-2 RESISTANCE MEclSURFMENTS SUBSEQUENT TO ACOUSTIC TESTS 
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